Introduction
Risk entails both vulnerability of asset values and opportunities of income growth. Successful firms take advantage of these opportunities (Damodaran, 2005 ). An important element of management of risk is to understand the risk-return trade-off of different assets and investors. Investors can expect a higher rate of return only by increasing their exposure to risks. As the objective of financial institutions is to create value for the shareholders by acquiring assets in multiples of shareholder-owned funds, managing the resulting risks faced by the equity becomes an important function of these institutions.
As Islamic banking is relatively new, the risks inherent in the instruments used are not well comprehended. Islamic banks can be expected to face two types of risks: risks that are similar to those faced by traditional financial intermediaries and risks that are unique owing to their compliance with the shari'a. Furthermore, Islamic banks are constrained in using some of the risk mitigation instruments that their conventional counterparts use as these are not allowed under Islamic commercial law. This chapter discusses some of the unique risks that arise owing to compliance with the shari'a and the special nature of risk mitigation enforced on Islamic financial institutions by the shari'a mandate.
The chapter is organized as follows. First we examine the nature of risks in Islamic banks. After defining and identifying different risks, we report on the status of risk management processes in Islamic banks. Then specific issues related to risk measurement and mitigation in Islamic banks are discussed. The last section draws some conclusions.
Risks in Islamic banks
The asset and liability sides of Islamic banks have unique risk characteristics. The Islamic banking model has evolved to one-tier mudaraba with multiple investment tools. On the liability side of Islamic banks, saving and investment deposits take the form of profitsharing investment accounts. Investment accounts can be further classified as restricted and unrestricted, the former having restrictions on withdrawals before maturity date. Demand deposits or checking/current accounts in Islamic banks take the nature of qard hasan (interest-free loans) that are returned fully on demand. On the asset side, banks use murabaha (cost-plus or mark-up sale), instalment sale (medium/long-term murabaha), bai-muajjal (price-deferred sale), istisnaa/salam (object deferred sale or pre-paid sale) and ijara (leasing) and profit-sharing modes of financing (musharaka and mudaraba).
1 These instruments on the asset side, using the profit-sharing principle to reward depositors, are a unique feature of Islamic banks. Such instruments change the nature of risks that Islamic banks face. Some of the key risks faced by Islamic banks are discussed below.
Credit risk
Credit risk is the loss of income arising as a result of the counterparty's delay in payment on time or in full as contractually agreed. Such an eventuality can underlie all Islamic modes of finance. For example, credit risk in murabaha contracts arises in the form of the counterparty defaulting in paying the debts in full and in time. The non-performance can be due to external systematic sources or to internal financial causes, or be a result of moral hazard (wilful default). Wilful default needs to be identified clearly as Islam does not allow debt restructuring based on compensations except in the case of wilful default. In the case of profit-sharing modes of financing (like mudaraba and musharaka) the credit risk will be non-payment of the share of the bank by the entrepreneur when it is due. This problem may arise for banks in these cases because of the asymmetric information problem where they do not have sufficient information on the actual profit of the firm.
Market risk
Market risks can be systematic, arising from macro sources, or unsystematic, being assetor instrument-specific. For example, currency and equity price risks would fall under the systematic category and movement in prices of commodity or asset the bank is dealing with will fall under specific market risk. We discuss a key systematic and one unsystematic risk relevant to Islamic banks below.
Mark-up risk
Islamic financial institutions use a benchmark rate to price different financial instruments. For example, in a murabaha contract the mark-up is determined by adding the risk premium to the benchmark rate (usually the LIBOR). The nature of a murabaha is such that the mark-up is fixed for the duration of the contract. Consequently, if the benchmark rate changes, the mark-up rates on these fixed income contracts cannot be adjusted. As a result Islamic banks face risks arising from movements in market interest rate. Markup risk can also appear in profit-sharing modes of financing like mudaraba and musharaka as the profit-sharing ratio depends on, among other things, a benchmark rate like LIBOR.
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Commodity/asset price risk The murabaha price risk and commodity/asset price risk must be clearly distinguished. As pointed out, the basis of the mark-up price risk is changes in LIBOR. Furthermore, it arises as a result of the financing, not the trading process. In contrast to mark-up risk, commodity price risk arises as a result of the bank holding commodities or durable assets as in salam, ijara and mudaraba/musharaka. Note that both the mark-up risk and commodity/asset price risk can exist in a single contract. For example, under leasing, the equipment itself is exposed to commodity price risk and the fixed or overdue rentals are exposed to mark-up risks.
Liquidity risk
Liquidity risk arises from either difficulties in obtaining cash at reasonable cost from borrowings (funding liquidity risk) or sale of assets (asset liquidity risk). The liquidity risk arising from both sources is critical for Islamic banks. For a number of reasons, Islamic banks are prone to facing serious liquidity risks. First, there is a fiqh restriction on the securitization of the existing assets of Islamic banks, which are predominantly debt in nature. Second, because of slow development of financial instruments, Islamic banks are also unable to raise funds quickly from the markets. This problem becomes more serious because there is no inter-Islamic bank money market. Third, the lender of last resort (LLR) provides emergency liquidity facility to banks whenever needed. The existing LLR facilities are based on interest, therefore Islamic banks cannot benefit from these.
Operational risk
Operational risk is the 'risk of direct or indirect loss resulting from inadequate or failed internal processes, people, and technology or from external events' (BCBS, 2001, p. 2) . Given the newness of Islamic banks, operational risk in terms of personal risk can be acute in these institutions. Operation risk in this respect particularly arises as the banks may not have enough qualified professionals (capacity and capability) to conduct the Islamic financial operations. Given the different nature of business, the computer software available in the market for conventional banks may not be appropriate for Islamic banks. This gives rise to system risks of developing and using informational technologies in Islamic banks.
Legal risk
Legal risks for Islamic banks are also significant and arise for various reasons. First, as most countries have adopted either the common law or civil law framework, their legal systems do not have specific laws/statutes that support the unique features of Islamic financial products. For example, whereas Islamic banks' main activity is in trading (murabaha) and investing in equities (musharaka and mudaraba), current banking law and regulations in most jurisdictions forbid commercial banks undertaking such activities. Second, non-standardization of contracts makes the whole process of negotiating different aspects of a transaction more difficult and costly. Financial institutions are not protected against risks that they cannot anticipate or that may not be enforceable. Use of standardized contracts can also make transactions easier to administer and monitor after the contract is signed. Finally, lack of Islamic courts that can enforce Islamic contracts increases the legal risks of using these contracts.
Withdrawal risk
A variable rate of return on saving/investment deposits introduces uncertainty regarding the real value of deposits. Asset preservation in terms of minimizing the risk of loss due to a lower rate of return may be an important factor in depositors' withdrawal decisions. From the bank's perspective, this introduces a 'withdrawal risk' that is linked to the lower rate of return relative to other financial institutions. 3 
Fiduciary risk
Fiduciary risk can be caused by breach of contract by the Islamic bank. For example, the bank may not be able to comply fully with the shari'a requirements of various contracts. Inability to comply fully with Islamic shari'a either knowingly or unknowingly leads to a lack of confidence among the depositors and hence causes withdrawal of deposits. Similarly, a lower rate of return than the market can also introduce fiduciary risk, when depositors/investors interpret a low rate of return as breaching an investment contract or mismanagement of funds by the bank (AAOIFI, 1999) .
Displaced commercial risk
This is the transfer of the risk associated with deposits to equity holders. This arises when, under commercial pressure, banks forgo a part of their profit to pay the depositors to prevent withdrawals due to a lower return (AAOIFI, 1999) . Displaced commercial risk implies that the bank may operate in full compliance with the shari'a requirements, yet may not be able to pay competitive rates of return as compared to its peer group Islamic banks and other competitors. Depositors will again have the incentive to seek withdrawal. To prevent withdrawal, the owners of the bank will need to apportion part of their own share in profits to the investment depositors.
Bundled risks
It is uncommon for the various risks to be bundled together. However, in the case of most Islamic modes of finance, more than one risk coexists. For example, in salam, once the bank has made an advance payment, it has started to take the counterparty risk concerning delivery of the right commodity on time, the market risk of the commodity, the liquidity risk of its conversion into cash, the operational risk of its storing and movement and so on. The same is the case with istisnaa, financial murabaha, ijara and musharaka/mudaraba.
Risks in different Islamic modes of financing
Risks in Islamic modes of financing are complex and evolve. Credit risk appears to be the least in murabaha (2.47) and the most in musharaka (3.71), followed by diminishing musharaka (3.43) and mudaraba (3.38 ). It appears that profitsharing modes of financing are perceived by the bankers to have higher credit risk. Ijara ranks second (2.64) after murabaha as having the least credit risks. Like the murabaha contract, the ijara contract gives the banks a relatively certain income and the ownership of the leased asset remains with the bank. Istisnaa and salam, ranked 3.13 and 3.20 respectively, are relatively more risky. These product-deferred modes of financing are perceived to be riskier than price-deferred sale (murabaha). This may arise as the value of the product (and hence the return) at the end of the contract period is uncertain. There are chances that the counterparty may not be able to deliver the goods on time. This may arise for different reasons, such as natural disasters (for commodities in a salam contract) and production failure (for products in istisnaa contract). Even if the good is delivered, there (7) 3.5 (6) 3.43 (7) 3.17 (6) musharaka Note: The numbers in parentheses indicate the number of respondents; the scale is 1 to 5, with 1 indicating 'not serious' and 5 denoting 'critically serious '. can be uncertainty regarding the price of the good upon delivery affecting the rate of return.
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Market risk is relatively high in most modes of finance. It is among the highest ranked in terms of severity for profit-sharing modes of financing with the highest for musharaka (3.67) followed by mudaraba (3.56) and diminishing musharaka (ranked at 3.5). Murabaha and istisnaa are considered to have the least market risk (2.75) followed by ijara (3.17) . Liquidity risk of instruments will be smaller if the assets can be sold in the markets and/or have short-term maturity. The bankers consider mudaraba to have the least liquidity risk (2.57), followed by murabaha (2.62). Note that both of these instruments are usually used for short-term financing. Other instruments are perceived as relatively more risky, with diminishing musharaka showing the highest liquidity risk (with a rank of 3.43) and product-deferred instruments of salam and istisnaa following at 3.2 and 3.0, respectively. Ijara is also perceived to have a relatively higher liquidity risk (3.1) .
The rankings showing the operational risk for different instruments should include these concerns. Murabaha, ijara and mudaraba are considered to have relatively lower operational risk (2.8, 2.9 and 2.92 respectively). The product-deferred sale contracts of salam and istisnaa are considered most serious in terms of operational risk (3.25 and 3.29 repectively) . Profit-sharing modes of financing of musharaka and diminishing musharaka follow closely, ranked 3.08 and 3.17 respectively. The relatively higher rankings of the instruments indicate that banks find these contracts complex and difficult to implement.
Risk management systems in Islamic banks
The nature of risks faced by Islamic banks is complex and difficult to mitigate, for different reasons. First, unlike the conventional banks, given the trading-based instruments and equity financing, there are significant market risks along with credit risks in the banking book of Islamic banks. Second, risks intermingle and change from one kind to another at different stages of a transaction. For example, trade-based contracts (murabaha, salam and istisnaa) and leasing are exposed to both credit and market risks. 5 For example, during the transaction period of a salam contract, the bank is exposed to credit risk and at the conclusion of the contract it is exposed to commodity price risk. Third, because of rigidities and deficiencies in the infrastructure, institutions and instruments, the risks faced are magnified and/or difficult to mitigate. For example, there are objections to the use of foreign exchange futures to hedge against foreign exchange risk and there are no shari'a-compatible short-term securities for liquidity risk management in most jurisdictions. Table 10 .2 reports an assessment of the overall risk management system in 17 Islamic banks.
6 Each bank was asked about the various aspects of the risk management system and process described above. Specifically there were six questions related to 'Establishing an appropriate risk management system and environment', nine questions on 'Maintaining an appropriate risk measurement system' and five questions on 'Adequate internal controls'. The figures reported in the table are the sum of affirmative answers as a percentage of the total possible answers in each component.
The figures in Table 10 .2 indicate that Islamic banks have been able to establish better risk management policies and procedures (82.4 per cent) than measuring, mitigating and monitoring risks (69.3 per cent), with internal controls somewhere in the middle (76.5 per cent). The relative percentages indicate that Islamic financial institutions have to upgrade their measuring, mitigating and monitoring process, followed by internal controls to improve their risk management system.
Risk mitigation in Islamic banks
The techniques of risk identification and management available to the Islamic banks could be of two types. The first type comprises standard techniques, such as risk reporting, internal and external audit, GAP analysis, RAROC, internal rating and so on, which are consistent with the Islamic principles of finance. The second type consists of techniques that need to be developed or adapted, keeping in mind the requirements for shari'a compliance. Hence the discussion of risk management techniques for Islamic banking is a challenging one. While all these challenges cannot be identified and fully discussed in this chapter, we focus on some of the issues that have relevance to shari'a and avoid the details of standard techniques. We discuss the risk mitigation techniques and challenges under the headings of risk avoidance/elimination, risk transfer and risk absorption/management below.
Risk avoidance/elimination
Risk avoidance techniques would include the standardization of all business-related activities and processes, construction of a diversified portfolio and implementation of an incentive-compatible scheme with accountability of actions (Santomero, 1997) . Some risks that banks have can be reduced or eliminated by transferring or selling these in welldefined markets. The ways in which some risks can be reduced or eliminated in Islamic banks are discussed below.
Contractual risk mitigation
As Islamic banks use unique modes of finance, some risks need to be mitigated by proper documentation of products. Gharar (uncertainty of outcome caused by ambiguous conditions in contracts of deferred exchange) could be mild and unavoidable but could also be excessive and cause injustices, contract failures and defaults. Appropriate contractual agreements between counterparties work as risk control techniques. A number of these can be cited as examples.
a. To overcome the counterparty risks arising from the non-binding nature of the contract in murabaha, up-front payment of a substantial commitment fee has become a permanent feature of the contract. To avoid fulfilling the promise made by a client in taking possession of the ordered goods (in the case of murabaha), the contract should be binding on the client and not binding on the bank. This suggestion assumes that the bank will honour the contract and supply the goods as contractually agreed, even if the contract is not binding on it. b. Since the murabaha contract is approved on the condition that the bank will take possession of the asset, at least theoretically the bank holds the asset for some time. This holding period is more or less eliminated by the Islamic banks by appointing the client as an agent for the bank to buy the asset. c. In an istisnaa contract, enforceability becomes a problem particularly with respect to fulfilling the qualitative specifications. To overcome such counterparty risks, fiqh scholars have allowed band al-jazaa (a penalty clause). Again in istisnaa financing, disbursement of funds can be agreed on a staggered basis subject to different phases of the construction instead of lumping them towards the beginning of the construction work. d. In several contracts, a rebate on the remaining amount of mark-up is given as an incentive for enhancing repayment. e. Fixed-rate contracts such as long maturity instalment sale are normally exposed to more risks as compared to floating-rate contracts such as operating leases. f. In an environment with no Islamic courts or formal litigation system, dispute settlement is one of the serious risk factors in Islamic banking. To overcome such risks, the counterparties can contractually agree on a process to be followed if disputes become inevitable. Specifically, Islamic financial contracts include choice-of-law and dispute settlement clauses (Vogel and Hayes, 1998, p. 51) . This is particularly significant with respect to settlement of defaults, as rescheduling similar to interest-based debt is not possible.
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Many of these features of contracts serve to mitigate counterparty default risks. Similar features can enhance the credit quality of contracts in different circumstances.
Two-step/parallel contracts
One of the most common and reliable tools to manage interest rate risk is the GAP analysis. 7 The effectiveness of a GAP management strategy depends on the repriceability of assets and liabilities. In Islamic banks, investment deposits are perfectly repriceable as the expected rate of return depends on the market rate of return. Most of the assets of Islamic banks, however, are fixed-income and non-repriceable. One way to mitigate the rate of return risk in Islamic banks is to use two-step contracts. In these, the Islamic bank can play the role of a guarantor in facilitating funds to the users. Since a guarantee cannot be provided as a commercial activity under shari'a, in a two-step contract, it can be provided by the Islamic bank's participation in the funding process as an actual buyer. In the twostep contract, the bank will have two murabaha contracts, one as a supplier with the client and the other as a buyer with the actual supplier. Hence the bank will not make an upfront payment to the actual supplier, but do so when it receives payment from the buyer.
On-balance sheet netting
On-balance sheet netting implies the matching of mutual gross financial obligations and accounting for only the net positions of the mutual obligations. For example, bank A owes to bank B $2 million resulting from a previous transaction. Independent of this obligation, bank B owes to A $2.2 million. In a netting arrangement, the $2 million mutual obligations will match each other so that $0.2 million will be settled by B as a net amount. There could be several considerations in this arrangement including the maturity of the two obligations, and the currencies and financial instruments involved. The netting process could therefore include discounting, selling and swapping the gross obligations. On-balance sheet netting can minimize the exposure of risks to the net amount between the receivables and payables to the counterparty. Netting is more suitable for payments between two subsidiaries of a company. With non-subsidiary counterparties, the currency position of receivables and payables can generally be matched so that the mutual exposures are minimized.
Carefully prepared, netting can overcome credit risk exposures between the two parties. With the participation of a third party, playing as a clearinghouse for the obligations, the arrangement becomes a powerful risk-mitigating technique. The Islamic banks, so far, have not designed any such mechanism. This may be considered as an important area for future cooperation between the Islamic banks particularly, if the market for two-step contracts as discussed in this section expands, with banks having more mutual obligations.
Immunization
Once the net exposure of foreign currency is minimized the possibility exists that the exposure can be hedged. Suppose an Islamic bank has to pay a net amount of $1 million in three months' time and the current spot exchange rate is Rs.60/$. The risk is that, after three months, the dollar will have appreciated compared to the current exchange rate. The bank can protect against this risk, by raising three months' profit and loss sharing (PLS) deposit in rupees for the value of $1million and buying dollars with this amount at the spot rate. These dollars can then be kept in a dollar account for three months. After the three months, and at the time of making the payment, the PLS deposit will mature and the bank can share the earnings on the dollar deposit with the rupee deposit holders. Thus the dollar exchange rate risk for the three months' period is fully hedged by the bank.
Risk transfer
Risk-transferring techniques include, among others, use of derivatives for hedging, selling or buying of financial claims and changing borrowing terms. It is important to note that most of the conventional derivative instruments do not conform to shari'a. Some instruments that can be used to transfer risks in Islamic banks and other related issues are discussed below.
Credit derivatives
Credit derivatives are one of the newest tools for managing credit risks. 8 In these instruments the underlying risk of a credit is separated from the credit itself and sold to possible investors whose individual risk profile may be such that the default risk attracts their investment decision. This can be done by packaging, securitization and marketing credit risk exposures with a variety of credit risk features (Crouhy et al., 2001, p. 442) . Islamic banks are not using any equivalent of credit derivatives, as sale of debts is prohibited, almost by a consensus, except in Malaysia. Some studies, however, call for making a distinction between a fully secured debt and an unsecured debt. It is argued that external credit assessment makes the quality of a debt transparent. Moreover, credit valuation techniques have improved drastically. Furthermore, all Islamic debt financing is asset-based and secured financing. In view of these developments, restrictions on sale of debt may be reconsidered (Chapra and Khan, 2000) .
Some scholars suggest that, although sale of debt is not possible as such, the owner of a debt can appoint a debt collector. For example, if the due debt is $5 million and the owner considers that, as a result of default, $0.5 million may be lost, the owner can offer some amount less than this estimated loss, say, for example, $0.4 million, to a debt collector. The arrangement will be organized on the basis of wakalah (agency contract) or ju'alah (service contract). There seems to be no fiqh objection to this.
Swaps
In a swap agreement, parties agree to exchange sets of cash flows over a period in the future (Kolb, 1997, p. 613) . By using swaps both parties end up with a net financial gain as the cash flows become consistent with their own asset and liability structures. Given that, by using swaps, both parties are better off and there is a great need for these contracts, there should not be any objections to using these as long as they are compatible with shari'a. One of the most common swaps involves swapping fixed return with variable. Since fixed-rent and adjustable-rent sukuk have recently been introduced in the markets, this may pave the way for further financial engineering in the form of shari'acompatible swap arrangements. Some other swaps that can be used by Islamic banks to mitigate various risks are discussed below.
Debt-asset swap While debt cannot be sold, it can be used as a price to buy real assets. Suppose bank A owes debts worth $1m to bank B, which are due after two years. Meanwhile bank B needs liquidity to buy real assets worth $1m from a supplier C on deferred basis for two years. In this case, subject to the acceptance of C, the payments for bank B's instalment purchase can be made by bank A. Because of the instalment sale from C to B, C will charge murabaha profit of, say, 5 per cent. This profit can be adjusted in two ways. First, upon mutual agreement the supplier may supply goods worth $0.95 million to bank B and the supplier will receive $1m cash from bank A in two years. As a second option, C will receive $1million from A and $0.05m directly from B. The implication of this is important. B receives assets worth $1million at the present time instead of receiving $1million after two years, but after paying 5 per cent. As a result, in net terms, B receives $0.95million today for $1million after two years. Thus the arrangement facilitates a fiqh-compatible discount facility and can be used by Islamic banks to mitigate liquidity risks.
Swap of liabilities
Exchange of liabilities can minimize exposure to foreign exchange risk. For instance, a Turkish company needs to import rice from Pakistan, and a Pakistani company needs to import steel from Turkey. The two parties can agree to buy the commodities for each other, bypassing the currency markets. If the dollar amount of the two commodities is the same, this arrangement can eliminate transaction risk for both parties. If the ratings of the two companies are good in their own home countries as compared to the other country, this swap will also save them some of the cost of finance.
Deposit swap Islamic banks have been using the technique of deposit swaps to mitigate foreign exchange risk. In this method two banks, in accordance with their own expected risk exposure, agree to maintain mutual deposits of two currencies at an agreed exchange rate for an agreed period of time. For example, a Saudi bank will open a six months account for SR 50m. in a counterpart Bangladeshi bank. The Bangladeshi bank will open the TK amount of the SR deposit in the Saudi bank for the same period. The SR/TK exchange rate will be mutually agreed and will be effective for the deposit period. After the six months, both banks will withdraw their deposits. In this way the risk exposure for the value of the deposits for the currency involved is minimized according to the two banks' own perceptions.
There are, however, at least two shari'a objections to this contract. The exchange rate cannot be any rate except the spot rate. In this case the rate is fixed for a period during which there could be a number of spot rates, not only one. The exchange of deposits is also questionable. These deposits are supposed to be current accounts, which are treated as qard. There cannot be mutual qard. Further, qard in two different currencies cannot be exchanged.
Forwards/futures
Contemporary futures contracts in which both payment and receipt of good/asset are postponed are prohibited under Islamic law because of the presence of gharar and elements of riba. Some types of forwards and futures that are used by Islamic banks are given below.
Salam and commodity futures
The potential of futures contracts in risk management and control is tremendous. Conventional banks manage risks by utilizing commodity forwards and futures contracts. In these contracts, unlike salam, payment of the price of the commodity is postponed to a future date. In the traditional fiqh, postponing both the price and the object of sale is not allowed. Therefore the Islamic banks at the present do not utilize the commodity futures contracts on a large scale. Nevertheless, by virtue of a number of fiqh resolutions, conventions and new research, the scope for commodity futures is widening in Islamic financing. For example, Kamali (2005) argues that, if new technology can eliminate gharar in the contract, then it may be reconsidered. He asserts that the implementation of a contemporary futures contract removes gharar that is the basis of forbidding these contracts and, consequently, may be allowed. In the future these contracts may prove to be instrumental in managing the risks of commodities.
Another argument given to accept the postponement of both the price and the object of sale is the occurrence of many transactions in real life. One such transaction is a continuous supply-purchase relationship with known but deferred price and object of sale (bai' al-tawrid) . For example, public utilities are consumed and the bill is paid when it comes at a future date. The postponement of the price and delivery actually enhances efficiency and convenience and sometimes the postponement in fact becomes inevitable.
Currency forwards and futures Forwards and futures are the most effective instruments for hedging against currency risks. Most Islamic banks which have significant exposure to the foreign exchange risk do use currency forwards and futures for hedging purposes as required by regulators. However, all fiqh scholars unanimously agree that such contracts are not allowed in the shari'a. Keeping this apparent contradiction in view and the tremendous difference between the stability of the present and past markets, Chapra and Khan (2000) make a suggestion to the fiqh scholars to review their position and allow the Islamic banks to use these contracts for hedging. Such a change in position will remove the contradiction between the practices of Islamic banks and the existing fiqh positions, on one hand, and will empower the Islamic banks, on the other. Furthermore, it may be noted that hedging is not an income-earning activity. Since riba is a source of income and hedging does not generate income, there is no question of involvement of riba. On the other hand hedging actually reduces gharar. It is important to note that the consensus among fiqh scholars is that currency futures and forwards are another form of riba which has been prohibited by the shari'a.
Options
Options are another powerful risk management instrument. However a resolution of the Islamic Fiqh Academy prohibits the trading in options. 9 Therefore the scope for the utilization of options by the Islamic banks as risk management tools is limited at the present. However, some other forms of options that can be used are discussed next.
Bai' al-tawrid with khiyar al-shart
In bai' al-tawrid contracts both parties are exposed to price risk. The risk is that, immediately after the contract of fixed price and quantity is signed, the parties may experience a noticeable change in the market price of the commodity. If the market price declines, the buyer will be at a loss as regards continuing with the contract. If market price rises, the seller will lose by continuing with the contract. Thus, in such contracts of continuous-supply purchase, a khiyar al-shart (option of condition) for rescinding the contract will make the contract more just and will reduce the risk for both parties. Beyond these boundaries they can agree to rescind the contracts. 10 Another, similar, way of using an option is to minimize the risks of price fluctuations in a salam contract. For example, after signing the contract and receiving the price in advance, if the price of wheat appreciates substantially at the time of delivery the wheat grower may have an incentive to default on the contract. The risk can be minimized by a clause in the contract showing an agreement between the two parties that a certain level of price fluctuation will be acceptable, but beyond that point the gaining party shall compensate the party which is adversely affected by the price movements. In Sudan, such a contractual arrangement, known as band al-ihsan (beneficence clause), has now become a regular feature of the salam contract. These options can be used by Islamic banks not only as incentives, but also as instruments to hedge against price fluctuations. Khan (1999 Khan ( , 2000 argues that there are no fiqh objections to using non-detachable embedded options. As mentioned, use of debts in buying goods, services and other real assets is allowed. This permission can further be extended to design quasi debt (equity) financial instruments by embedding convertibility options. For instance, in writing an Islamic debt contract, the user of funds can inscribe a non-detachable option in the contract that, subject to the preference of the financier, the receivables can be used to buy real assets or shares from the beneficiary. This option in fact changes the nature of collateral from a limited recourse to a full recourse as the option can be utilized according to the will of the financier. In this manner, it enhances the quality of credit facility by reducing its risk. The potential of these instruments increases in the framework of twostep contracts. However, the Islamic banks at present do not write such instruments.
Embedded options
Bay al-arbun Islamic funds have successfully utilized arbun (down payment with an option to rescind the contract by forgoing the payment as a penalty) to minimize portfolio risks in what are now popularly known in the Islamic financial markets as the principal protected funds (PPFs). The PPF arrangement roughly works in the following manner: 97 per cent of the total funds raised are invested in low-risk (low-return) but liquid murabaha transactions. The remaining 3 per cent of the funds are used as a down payment for arbun to purchase common stock at a future date. If the future price of the stock increases as expected by the fund manager, the arbun is utilized by liquidating the murabaha transactions. Otherwise the arbun lapses, incurring a 3 per cent cost on the funds. This cost is, however, covered by the return on the murabaha transactions. Thus the principal of the fund is fully protected. In this way, arbun is utilized effectively in protecting investors against undesirable downside risks of investing in stocks while at the same time keeping an opportunity for gains from favourable market conditions.
Parallel contracts
Price risk can be due either to transitory changes in prices of specific commodities and non-financial assets or to a change in the general price level or inflation. Inflation poses a risk to the real values of debts (receivables), which are generated as a result of murabaha transactions. However, as a result of inflation, it is expected that the prices of the real goods and commodities, which the banks acquire as a result of salam transactions, will appreciate. This divergent movement of asset values created as a result of murabaha and salam has the potential to mitigate the price risks underlying these transactions. Although permanent shifts in asset prices cannot be hedged against, however, the composition of receivable assets on the balance sheet can be systematically adjusted in such a way that the adverse impact of inflation is minimized.
Supposing that an Islamic bank has sold assets worth $100 on a murabaha basis for six months, it can fully hedge against inflation by buying $100 worth on a salam basis. If, for example, 10 per cent of the value of the previous assets is wiped out by inflation, its salambased receivables can become valuable by the same percentage. Moreover, as far as the salam is concerned, it can be fully hedged by the bank by adopting an equivalent parallel salam contract as a supplier.
Risk absorption/management
Some risks cannot be eliminated or transferred and must be absorbed by the banks. The first is due to the complexity of the risk and difficulty in separating it from assets. Second, risk is accepted by the financial institutions as these are central to their business. These risks are accepted because the banks specialize in dealing with them and are rewarded accordingly. Examples of these risks are the credit risk inherent in banking book activities and market risks in the trading book activities of banks. Some issues related to managing risks in Islamic banks are given below.
Collateral
Collateral is also one of the most important securities against credit loss. Islamic banks use collateral to secure finance, because al-rahn (an asset as a security in a deferred obligation) is allowed in the shari'a. According to the principles of Islamic finance, a debt due from a third party, perishable commodities and something which is not protected by the Islamic law as an asset, such as an interest-based financial instrument, is not eligible for use as collateral. On the other hand, cash, tangible assets, gold, silver and other precious commodities, shares in equities and debt due from the finance provider to the finance user are assets eligible for collateral. The industry-wide general quality of collateral depends on a number of institutional characteristics of the environment as well as the products offered by the industry. An improvement in the institutional infrastructures and a refinement of the Islamic banking products can be instrumental in enhancing the collateral quality and reducing credit risks.
Guarantees
Guarantees supplement collateral in improving the quality of credit. Commercial guarantees are extremely important tools to control credit risk in conventional banks. Although some Islamic banks also use commercial guarantees, the general fiqh understanding goes against their use. In accordance with the fiqh, only a third party can provide guarantees as a benevolent act and on the basis of a service charge for actual expenses. Owing to this lack of consensus, therefore, the tool is not effectively used in the Islamic banking industry.
Loan loss reserves
Sufficient loan loss reserves offer protection against expected credit losses. The effectiveness of these reserves depends on the credibility of the systems in place for calculating the expected losses. Recent developments in credit risk management techniques have enabled large traditional banks to identify their expected losses accurately. The Islamic banks are also required to maintain the mandatory loan loss reserves subject to the regulatory requirements in different jurisdictions. However, as discussed above, the Islamic modes of finance are diverse and heterogeneous as compared to the interest-based credit. These require more rigorous and credible systems for expected loss calculation. Furthermore, for comparability of the risks of different institutions, there is also a need for uniform standards for loss recognition across modes of finance, financial institutions and regulatory jurisdictions. The AAOIFI Standards No. 1 provides for the basis of income and loss recognition for the Islamic modes of finance. However, except for a few institutions, banks and regulatory organizations do not apply these standards.
In addition to the mandatory reserves, some Islamic banks have established investment protection reserves. The Jordan Islamic Bank has pioneered the establishment of these reserves, which are established with the contributions of investment depositors and bank owners. The reserves are aimed at providing protection to capital as well as investment deposits against any risk of loss including default, thereby minimizing withdrawal risk.
Allocating capital
The basic concept of risk-adjusted return on capital (RAROC) is used to provide a 'decision rule that allocates capital to projects/investments according to risk' (Thomson, 2001) . RAROC can be used for allocating capital among different classes of assets and across business units by examining their associated risk-return factors. An application of RAROC in Islamic finance would be to assign capital for various modes of financing. Islamic financial instruments have different risk profiles. For example, murabaha is considered less risky than profit-sharing modes of financing like mudaraba and musharaka.
Using historical data on different modes of financing for investments, one can estimate the expected loss and maximum loss at a certain level of confidence for a given period for different financial instruments. Then this information can be used to assign risk capital for different modes of financing by Islamic financial instruments.
The concept of RAROC can also be used to determine the rate of return or profit rate on different instruments ex ante by equating their RAROCs as shown below: or where i and j represent different modes of financing (mudaraba and musharaka, respectively). Thus if instrument j is more risky (that is, has a larger denominator) then the financial institution can ask for a higher return to equate RAROC of the instrument with that of instrument i.
Conclusion
Islamic banks face additional risks due to the nature of their balance sheet and shari'a compliance. Non-availability of financial instruments to Islamic banks is a major hindrance in their way to manage market risks as compared to the conventional banks. While some of the fiqh-related issues have to be resolved by shari'a scholars, setting up of infrastructure institutions needs to be done by the government and regulatory authorities in different countries. Obviously, owing to religious restrictions, the Islamic banks cannot enter the conventional banking market, but the conventional banks are offering the Islamic products simultaneously with their own products. Competition no doubt enhances efficiency and a level playing field is a prerequisite for a healthy competitive environment. A more level playing field for competition between Islamic and conventional banks in this regard cannot be ensured unless the Islamic banks have similar supporting infrastructure institutions.
There is a need to introduce a risk management culture in Islamic banks. One way to introduce this culture is to initiate some form of internal rating system. Specifically, risk weighting of all their assets separately is needed. In the medium and longer-run these could evolve into more sophisticated systems. Initiation of such a system can be instrumental in filling the gaps in the risk management system and hence enhancing the rating of these by the regulatory authorities and external credit assessment agencies.
Notes

